A new kind of optimal PID control method was proposed to solve the attack angle tracking problem of hypersonic aircraft . Both the control of attack angle and speed of aircraft are realized by the optimal PID control strategy. And a kind of integration of error method was used to mark the performance of system with different setting of PID parameters, also the adjustment rule is divided into two kinds of situation to guarantee the convergence of adjustment of PID parameters. At last, detailed numerical simulation is done to testify the rightness of the proposed method.
Introduction
The pitch channel control problem, especially the attack angle tracking problem of hypersonic vehicle has aroused the interest of researchers in the world. Because of its strong nonlinear, fast time-varying characteristics and the three channel coupling, the research of the current control theory and control method has faced great challenges [1] [2] [3] [4] [5] . At present, many methods have been tried to control the hypersonic aircraft, including adaptive, variable structure control, also contains neural network and many other intelligent methods [6] [7] [8] . However, PID control method is still the most widely used method which has good robustness and reliability. But how to choose a group of PID parameters to make the system with satisfactory performance is still a worldwide difficult problem. In the past, PID parameters was set mostly by trial and error method. But it is very waste time. In this paper, a kind of optimal method was proposed to solve this problem, and the whole process can be finished by computer program. So it can save a lot of time and labor work.
Model Description
The pitch channel model of a kind of hypersonic missile can be written as: 
And V is speed, g is the speed angle,α is attack angle, Q is the attitude angle speed, h is the height. φ is the oil supplying factor, c δ is the duck wing and e δ is the lift rudder.
Optical PID Controller Design for Tracking of Attack Angle
Firstly, design the PID controller for the attack angle tracking system of hypersonic aircraft as follows:
Where d α is the desired attack angle, and e α is the error of attack angle.
Second, design the PID controller for the speed tracking system of hypersonic aircraft as follows: V is the desired speed of aircraft, and v e is the error of speed. At last, design the optimal principle for the parameter adjustment of above PID controllers as follows. Here we use the integration of the absolute value of error to describe the performance of the system. 
Where define score as follows to mark every system with different PID parameters.
Where the main structure of adjustment of optimal PID parameters can be described as bellow figures.
So if the score is very big, it means that the PID parameter is better than previous one. Where the adjustment for the PID parameters can be described as below equations:
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Numerical Simulation and Result Analysis
Set model parameters as We can find the score is rising with the proposed optimal method to adjust PID parameters and the whole simulation times is set as 100, and the optimal value was found at the 47th simulation.
Conclusion
First, PID controllers were designed to control the attack angle and speed of pitch channel dynamics of hypersonic aircraft. And the model was nonlinear with strong uncertainties. Second, a kind of novel optimal method was proposed to solve the parameter adjustment of PID controller. And the performance of the system was described by marking a score method with integration of absolute value of error. Also, two kinds of parameter adjustment law was proposed to make the parameter converge to the optimal value. At last, 100 simulations were done to testify the rightness of the proposed method.
